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ABSTRACT 
A study was conducted during 2002 and 2003 to evaluate the influence of different organic and inorganic sources of 
nutrients on growth, yield, and effect on soil quality of 4-year-old aonla (Ei?iblica oJ?cirzalis L.) plantation at the Institute, 
Hyderabad. The growth, yield and quality of aonla were influenced by different sources of nutrients. Combination of 
organics and inorganic nutrients increased the fruit yield and quality. Application of vermicompost improved the fruit 
quality. The soil physical, biological and chemical properties were influenced by tree and sources of nutrients. 
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Increased monoculture of cash grain crops and greater yield and quality of fruit, soil properties and economic 
reliance on chemical fertilizers and pesticides has resulted in feasibility of the crop. 
increased grain yields and labour costs. However these 
modem management practices have led to the decline in soil 
organic matter, increased soil erosion and pollution of surface 
and groundwater. Environmental concerns and awareness on 
soil quality has been increasing in recent years, which has 
led to the renewed interest in organic production of high 
value crops (Sharma et al. 1999). The low productivity and 
unsustainability of arable cropping system has led to increased 
interest in agroforestry. 
Aonla (Emhlica oficinalis L.) also known as Indian 
gooseberry is an important minor fruit crop of 2lSL century. 
Its cultivation is picking up because of regular and prohse 
bearing. In recent years, aonIa has been identified as an ideal 
plant for various kinds of-wastelands, viz moisture stress, 
eroded, ravines, upland, riverbeds and areas with undulated 
topography (Pathak and Pathak 2001). It is probably the 
richest known natural source of Vitamin C that is readily 
assimilated by the human body. Due to its multifaceted uses 
the demand for the fruit is increasing (Tarai and Ghosh 
2001). Since aonla is consumed for general improvement of 
health and medicinal purpose, its organic production is very 
important. Growing organic aonla would help in export 
promotion of its value added products (Pathak 2003). 
However the influence of organic and inorganic sources of 
nutrients on the yield and quality of the fiuit and soil properties 
is not well documented. Hence a study was initiated to 
evaluate the effect of organics and inorganic nutrients on 
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MATERIALS AND METHODS 
A field experiment was conducted on Alfiso 
Wayamagar research farm of the Institute, Hyderaba 
2002 and 2003. The soil was characterized b 
climate with medium organic carbon (0.38%), low 
N (140.3 kgiha), medium in available P (1 
available K (124.5 kgka). The weekly mean minim 
maximum temperature ranged 1 1.5 - 39.7 "C and 12. 
during 2002 and 2003 respectively. The weekly r 
humidity ranged from 2 1 - 9 1 and 15 - 88% during 20 
2003 respectively. The rainfall received was 564 
during 2002 and 664.5 mm in 2003. Budded aonl 
2' grafts were planted in August 1998 at a spacing 
x 5 m. The fertilizer treatments were imposed on 4 
plantation. The treatments comprised 7 combin 
organic and inorganic, viz (TI) vermicompost (V- 1 
plant), (T,) farmyard manure (15 kg / plant), (T,) in 
fertilizer (1 5og N, 100 g P,O, and 100 g K,O), (T,) 
+ 50% IF, (T,) 50% farmyard manure % 50% I 
earthworms in-situ [lo0 g earthwom~s pecies Eiseina 
+ 15 kg substrate (farm waste) in tree basin during 
each year] and sunnhemp (Crotnlcrriu jnncea L.) in 
(sunnhemp seeds were sown in tree basin wit 
monsoon and incorporated at its flowering sta, 
highest at flowering). The dose of organics was fixe 
the reconmended N levels (1 505 1 tree). The 
laid out in randomized block design with tll 
Four trees were taken in each plot. Observations 
height, stem diameter, canopy diameter and fn~i t  yie 
recorded. Soil sanlples were collected froin each plot 
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cm soil depth at tree basin. The soil physical properties, viz 
bulk density and HC were analyzed as per the standard 
procedure given by Blake ( 1965). The fruits were harvested 
in the Xoventber. The fn~it yields were recorded and quality 
(Vitamin C. reducing sugars) of the fixits was analyzed as 
per the procedures given by Ranganna (1977). Statistical 
analysis was done as per the standard procedures. 
RESULTS AND DISCUSSION 
G'ro~i.a/z rrntr'~,ieId 
'The two-year data on growth parameters shows that the 
per cent increase in plant height differed in various treatments. 
Combination of vermicompost and inorganic fertilizer 
recorded significantly higher percent increase in plant height 
when compared to other treatments, which was closely 
followed by sunnhemp incorporation (Fig 1). The earthworms 
in-situ recorded lower per cent increase in plant height. 
Whereas 15 months after treatment incorporation the per 
cent increase in plant height was higher in earthworm in-sit11 
(21.86%) which was closely followed by sunnhemp 
incorporation ( I  6.9%) and lowest was observed with inorganic 
fertilizers (5.26%). During first year the per cent increase in 
canopy diameter varied bet-ween treatments. Application of 
sunnhemp as green manure increased the canopy diameter 
after 3 months of treatment application which was closely 
followed by inorganic fertilizer and combination of organic 
and inorganic fertilizers. Whereas 15 months after treatment 
application sunnhemp recorded lower canopy diameter 
increment and combination of organic and inorganic fertilizers 
followed by earthworms in-situ and inorganic fertilizer 
recorded higher increment in canopy diameter. There is no 
significant variation in stem diameter. Combination of organic 
and inorganic nutrients recorded higher stein diameter. Higher 
increment in stem diameter (29.72%) was observed with 
50%fannyard manure+50% inorganic fertilizer, which was 
closely followed by farmyard manure. Vermicompost 
recorded lower incren~ent in stem diameter. 
- Height (3 months after treatment) 
-9 Herght ( I S  months after treatment) 
-c Canopy diameter (3 months after treatment) 
V FYM IF Vt lF FYM+IF EW SH 
A u ~ t  drop nndyreld 
The pre-mature fruit drop has been observed as the 
major problem. The major cause of fruit drop was moisture 
and nutrient stress (Patbak 2003). In first year higher fruit 
drop was observed in earthworm m-atu appl~cation (34%), 
whereas vermicompost recorded lowest (4.28%). While in 
second year the earthworm in-s~tu  recorded lowest. 
Significant variation in the fruit yleld was recorded dur~ng 
both the years (Table 1). In general, higher fruit yield was 
recorded m second year when compared to first year. In the 
first year the combination of 50% V + 50% inorganic fertilizer 
recorded significantly higher y~eld (760 kgiha) which was 
followed by 50% farmyard manure+ 50% inorganlc fertilizer 
(514 kg per ha). Whereas in second year combination of 
vermicompost and inorganic fert~llzers recorded h~ghest yield 
Treatment which was followed by sunnhemp and earthworms ~n-s~ tu .  
Addition of organics along with inorganlc fertrlizers increases 
Fig 1 Per cent increment In growth parameters of aonJa as the availability of nutrient .to plants by inlproving the soil ~nfl~enced by arganlc and lnorganlc manures physical conditions and maintaining the soil microbial strains 
> .  Table 1 Fruit y~cld (kgha) of aonla as ~nfluenced by d~fferent organic and lnorganlc manures 
Treatment Harvested Dropped Total Per cent 
fruits fru~ts fru~ts drop 
2002 2003 2002 2003 2002 2003 2002 2003 
Vcrmrcompod (V) 136 106 6 14 142 120 4 28 1 1.67 
FYM (F) 356 362 32 48 388 410 8 24 15.12' . 
lnorganie fertlltzer (1F) 28 188 , 4 24 32 21 2 12 5 1 1  32 
50% Y+5Q%IF 636 1 494 124 198 760 1692 16.31 12 17 
511% F+50% IF 41 8 1 86 96 24 514 210 18 67 7.62 
Earthworm itl-srtl~ 6G 634 341 84 100 718 34 6.96 
Sunnhemp 356 852 82 112 38 8 9t~4  21 13 7.47 
30 SEm -C 62 4 4 34 66 
CD (+0.05) 96 194 14 14 110 208 
August 20061 INFLUENCE OF ORGANICS AND INORGANICS ON AONLA 
by supplying the media, whereas the inorganic fertilizers 
alone have adverse effects on microbial strains and thereby 
reduce the nutrient availability (Vashist and Sharma 2003). 
Better growth was observed with application of organic 
fertilizer and earthworm ill-sit~i. The higher growth increment 
with organics is due to improvement of soil conditions and 
better moisture storage in these treatments when compared 
to inorganic nutrients. The earthworm in-sitri application 
enhances the soil porosity. The worm's activity can potentially 
increase crop growth by increased nutrient uptake, improved 
soil physical properties. The better'growth in organics might 
be due to improvement in soil microbial activity, which in 
turn plays a significant role in N fixation and phosphate 
mobilization. Thus the increased nutrient availability and 
uptake might have helped in better growth and yield of 
aonla. 
Qualip 
The vitamin C and weight of fruit were influenced by 
different organic and inorganic sources of fertilizer application 
(Table 2). Whereas the TSS reducing sugars and pulp fraction 
were not influenced by fertilizer treatments. Vermicompost 
Table 2 Quality of aonla as influenced by different organic and 
inorganic manures 
Treatments Vitamin C Weight 
(mg 1 100 g tissue) (glfruit) 
Vermicompost (V) 
FYM (F) 
Inorganic fert~lizer (IF) 
50% V+SO%IF 




CD ( P  = 0.05) 
recorded significantly higher fruit r;r.eight over other 
treatments, which was closely followed by sunnhemp 
incorporation. Combination of organic and inorganic 
fertilizers recorded higher vitamin C over other fertilizer 
sources. The results of present investigation are in agreement 
with the findings of Madhavi et a/. (2005) 
Soil plzysico- chemical and pl~ysical propcities 
Activity of beneficial microbes and growth of plants 
depends on the soil reaction. The soil pH ranged from 6.17 to 
7.09. Fertilizer sources did not influence the pH significantly 
(Table 3). The pH in the tree basin was slightly more than in 
no tree. Bisaria et nl. (1998) also reported no perceptible 
changes in soil pH in Har.d~vickia bit~ntrl based agroforestry 
system in semiarid region. However slight increase in soil 
pH in tree basin as compared to open is due to added organic 
matter to the soil and proton release resulting in the 
accumulation of organic anions such as malate, citrate and 
oxalate in plants. The decrease in soil pH with application of 
farm yard manure could be ascribed to the effect of urea and 
organic acids produced during the decomposition of farm 
yard manure (Srikanth et al. 2000). Electrical conductivity 
(EC) of soil solution depends on the presence of soluble 
salts. The concentration of these salts affects the growth and 
absorption of water. The EC of the experimental soils ranged 
from 0.132 to 0.265 dslm. The EC of soil was significantly 
influenced by different treatments. Application of sunnhemp 
and vermicompost recorded higher EC and they were on a 
par with each other and were significantly superior when 
compared to other treatments. This might be due to the fact 
that vermicompost contains salts mostly C1 and SO,, but not 
at the toxic levels (Masciandaro et al. 1998). Whereas 
farmyard manure and inorganic fertilizer application recorded 
lower EC. 
In general the hydraulic conductivity in the tree basin is 
higher than no tree. In the tree basin addition of leaf litter and 
dead roots decreases the bulk density, which might have 
helped in increase of hydraulic conductivity. Higher hydraulic 
Table 3 Soil phys~co-chemical and physlcal properties as rnfluenced by drfferent organic and inorgan~c manures in 2003 
Treatment PH EC (1 2 5) Bulk density Saturated hydraulic 
(1 :2 5) (dsm-I) (g 1 cc) conductivity 
(cm / hr  ) 
Vermicompost (V) 6.53 0 264 1 2  0.52 
FY M2 (F) 6.3 1 0.132 1 23 0.1 1 
fnorganic fertilizer (IF) 6 61 0.163 1.32 0.8 1 
50% V+50%IF 6.17 0.21 6 1.1 0.1 1 
50% ~ 4 5 0 %  IF 7 09 0.242 1 I 1  0 65 
Earthworm 111 - SI ILL  6 54 0.198 1.15 0.91 
Sunnhemp 6.58 0 265 1.13 1 3 3  , 
Average 6.55 0.21 1 1 18 0 63 
SEm r 0 55 0 012 - 0.08 0.06 
CD ( P =  0 05) N S 0.037 NS 0.20 
Open s~te  6,44 0 21 1 1.35 0 63 
460 KORWAR ETAL. [irrdiurz Jo~~rtrul of Agricultural Sciences 76 (8) 
Table 4 Soif organic carbon ( 5 ~ )  and N, P and K (kglha) at the end 2003 as influenced by different organic and inorganic manures 
Treatment OC (%) N (kg /ha) P20, (kg ha) K,O (kg I ha) -- 
Vennicompost (V) 0.90 134.55 16.82 359 
FYM (F)  0.71 156.23 28.78 323 
Inorganic fertilizer (IF) 0.G2 290.93 19.54 147 
5096 V+500ioIF 0.43 169.33 1 1.55 167 
50$0 F-t50% IF 0.65 212.32 33.29 287 
Earthworm in-sitzt 0.37 132.92 24.5 265 
Sunnhemp 1 126.2 17.62 199 
Average 0.67 1 74.64 21.73 249.57 
SEm & 0.04 9.33 1.65 16.81 
CD ( P= 0.05) 0.14 28.56 5.01 51.81 
Initial values: OC.0.38%; N,140.3 kg'ha; P,05,18.48 kglha; K,0,124.5 kglha 
conductivity was observed in sunnhemp incorporation, which 
was on a par with earthworm's in-situ. The results suggest 
that sunnhemp sowing and incorporation in basin was more 
effective in improving the bulk density, which is due to their 
high root mass and penetration. Vidhana Arachchi and Des 
Liyanase (1 998) were also made similar findings in Gl1vl-iciiiia 
and Acacia inter plantation. Earthworm activity reduced the 
bulk density as it improves the aeration of soil by their 
bu~~owing activity. Due to burrowing activity larger channels 
are formed and as a result hydraulic conductivity is improved. 
Soil chelnical properties 
Accumulation of soil organic matter is a reversible 
process and most agroforestry systems increase soil organic 
carbon with the consequent increase of soil biological fertility 
by improving physical, chemical and biological properties of 
soil (Dutta and Dhiman 2001). Application of different 
organic nlanures have shown significant differences in nutrient 
status, however, the average nutrient status of soil was higher 
than the initial values (Table 4). The organic carbon content 
depends on type and content of organic matter and its stage 
of degradation. On an average the organic carbon content 
ranged between. 0.37 and 1 %. The average organic carbon 
content in tree plots were higher than that recorded in the 
initial stage. The organic carbon content increased due to 
litter production and about 20 -30% of total living biomass 
of the trees is in the roots and through the constant addition 
ofde.ad and decayed roots it improves the organic matter of 
the soil (Pathak 2003). The available nitrogen, phosphorus 
and potassium content were slightly higher under tree than 
the initial values. The deep root system and deciduous 
nature is heIpfuI in providing vertical drainage and 
incorporation of around 10 tonnesiha of biomass for 
continuous improvement in physical, chemical and biological 
soil properties (Pathak and Tewari 2002). 
Different fertilizer treatments influenced the available 
nutrients significantly. Inorganic fertilizers and in col~lbinatio~ 
with orsanics recorded higher available nitrogel1 than ofher 
treatments. Inorganic fertilizers recorded 130.4% higher 
available nitrogen over sunnhemp, whereas combination of 
farmyard manure + inorganic fertilizers, farmyard manure 
and earthworm in-situ recorded higher available P than other 
treatments. Vermicompost recorded higher available 
potassium than other treatments, which was closely followed 
by farmyard manure. 
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